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(54) ROLLER BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To have an internal shape 
which is difficult to break an oil film between a roller end 



face and rib face and control torque, wear, generation of 
heat, and seizures of a bearing, even though rollers are 
skewed and tilted. 

SOLUTION: The roller end face 2 and rib face 7 of a 
raceway ring 5 are kept in contact with each other in a 
roller bearing. A curved portion 22, in which a sectioned 
shape along to a central axis 8 of the roller 1 is an arc, 
is provided between a central portion 21 of the side face 
2 of the roller and a rolling surface 3 of the roller. The 
center Om of a curvature of the arc on the curved 
portion 22 is located at a position offset from the central 
axis 8 of the roller, and the contact between the roller 
end face 2 and rib face 7 is performed within the curved 
portion 22. 




http://www1 9.ipdl.inpit.gojp/PA1 /result/detail/main/wAAAoma07bDA41 51 30057... 201 0/03/31 



(WB*mmit (jp) 02) ^ M 4# 1^ ^ $g (a) (id^ws^h^ 

#^2003-130057 
(P2003-130057A) 

(43)&HB ¥J5£15#5£ 8 3(2003.5.8) 



(51)IntCl.' ISSlJia^ FI f-73-r(##) 

F 1 6 C 33/34 F 1 6 C 33/34 3 J 1 0 1 

33/58 33/58 



IStW* 6 OL (£ 11 K) 



(21)fflK#^ 


1#g2001 -327553( P2001 -327553) 


(71) USA 


000102692 








NTN*fc££4fc 


(22)tflSH 


¥f£l3^10/| 25 H (2001. 10.25) 




±&iti±miWEj5(.mm 1 tb 3 #i7*t 








*D Wife 








H«!Rlfe«TSA*m*^^H3066 xjt 
























=S»*«TpA^^M^H3066 X5C 














(74)«ax 


100086793 



















(54) [£!JI!0«ft] 



(57) 

h^*, IBM. fc±tfI§{#?rait5li:^T 
[«f«fc*S] r.5«ffli2 4:ttiMl5©ofifiB7tisjR 

ffiR»©ft*f.£>0. # N :5fi*8H*7t*yF 

Ui&«fc:*>»K -5SSB2i:o«ffi7 2:<7)g!/ife^, ± 
ISftSgB 2 2 «fc 9 ic-f 




1 



(2) 



2003-130057 



1 

[#fFH#©l&ll] 

m\z v n 5 © <btt » 5 Wf ffi © xmk a* R 5a t tt 5 ft s 

fflJfc^TU ;i©lftffig&©±i2R3lll©lft$ t l , 'fr#, ±iar 

5 1- LtzZ b ZW@.b-fi> z 5tt£. 
IM#S2] R«r5ttSt?S>S»*3fiHcSE«lwc: 



I»*«4] * 7 * b®© 5*g-e*>3SI 



10 



£w, o|f©fft^iR]©^^©^SrX If , o(4©±PS¥ 
&£R.n, , ^raftSSl5©ta^¥^^R. , ^5©ft^ 

^t)^*J«tO«ttiSS*[B)©¥g^ J ttv ; E:*nb-. , a 

mi] 



6, - 2.554xl0- J +0.1945^ t +»- < -JxJTy^^/R, -2J 
-1.712xlO- I (^/^)+3.624xlO- , (^/^) 



36 




©R*ASSrfl«. ir-T^t, ^ttBSfl©* W£R 
. £R_, £1TT\ d>ooliffi©R«tft flr S:fi*« W 

[BW©PiNB&lftE] 
[0 0 0 1 ] 

[»W©Si-Sft«»»] fcS&Hli, C5SSB#ol4gR 
[0 0 0 2] 

[!**©«« L J: 5 £1-SRH] #«©o 



30 



ffil*.ISR18fi^*fcSI-*s^T, 



J4*tt#©r5iftl!g, 
fflFfi#f1UB R§§C5«)§\ fci^ftr 40 

5ff2© S mm-L^ 5ttiSTii, ^iftiS £ l«t$t©o|4 
E 3. $&©C3Ti4, -ttlcSBffiiJS^aic 

ffM^tLT&D, -t©3*E±{CT, o{fffit^«:$-y:T 
1^5 (^^(4*3^^3268278 ^0 „ fcSWi, 15 

©ic, r^ffi®©«a^)S)Bicyc'bUDi^L. «s 

fl-JH^ t « <b LfflS©* fftti£T-«tt $ -frTt* 5 (0U x. 14* 
#gfi2000-87963^-<2i$g) . 

[0003] ZL©«t9/jrw5ttSJc*jv^T» r^SSSi© 



£Cfc4§3\ w5JBffiiotfB5i:©gHttffiH©»»ds*: 
£v>fc©, ^5©«B«©iSffi<bfe»iSi:©it#^o 

Z 3<bo|4Wfl©»§ll4^-.y v>n- K|£4 "95£Blrf 5„ 
r©4 5 *«*©RjBfcBiSt 5„ 
[0 0 0 4] 01 214, fESWRfl'Z.SttSfciJsitSr. 
h\ tof4ffi7SrWi-5©lii$l5 t Sr^LTV-S. ^5 
1 ©*ffi2(4¥B<fc $nr*3i9, CAiS3 £I4|8|$*IM£ 
R 1 ©ftl©f t y 7 7 4 fo^#oT^5„ o|46© 
otfffi 7 (4¥BT'fc 9 » *s«*»T t * * » — 1"5 

r5«ai2©^sp*soHriS7©jg-eKtti-5 0 * 
fc, r^i^htst, i 5«B 2 ©ft^Jlgp^o 
l4ffi7©5igT'^te1-2)c r©4 51', ^^r^-i:^h 

©^-fn^4cfc«^T't, :5i bni6®<Dmmc 

[0 0 0 5] 01 3 14, r5*cfi2^r-f SR 2©I#De,fc 
L^c0ijT-fc5, w5ffiffi2©«ffi4 l '^l4, ^51©^'L> 
«l8K-ffcLT^5. »LiIli5©ol4ffii7»4Rt6aaT*fo 

*ilc43^T, «Kt Lfc- 54BSi2^otffiB7 tgttf 
•54 9l-KW'$*iTV^. L*»U. :M2«W 



xj/^p-M4t5fc^ ^l kHiffi7<Dr${c 

tO^Srt T-Olfffi 7 t <Dmf&& Zltm-tZ Z k 

5. C5ffiI2ioai7^i«M, ^l©fll# 

2 wiSffi^gR 2 £ < LmmMMwomtm^ $ io 

<ft5<fc9ldL»g\ off 6/4>P>ftMB1--5«5c^-^ 
>l^Vh£<&S7c£>, ei^LT*t/ir5 1©« 

^ 5l5tbffi 3 m<Dm V tfigDQ U hyu^ ©if 

^@R2fifo4t)/jN$<T't^V\ 

[0 0 0 6] 01 4 14, ;5 l©ffiB2£S£B£ U 
©fl-/H£B 1 l [ztzh U&DI£mL£:±i!i©$3fc#!l£^ 

5*ffi2©3$ffigM 0i!olil7 i^/te1-5 0 C 20 

o t KbLtoJiZM Ltzffimt\-m$i 1 1 (omntt 

T'otfffi 7 igtt-fsas, 1 1 fcttflPLfc 

S£\ **&Mffiri^?p£*L5t>©©, -twgb&fi** 

[0007] iOi^t, ±fa=§-^3K^!)T'li % I^Ttlfc 30 

[0 0 0 8] r.©3P^©g|$f4 v *>?-/U 

■5„ 40 
[0 0 0 9] 

- 5iSB t &ifiit©otf S t ASfiStt1-5 d i/^ 

•tine » 9 iff m mm* n t * -5 * ds«p l . 

ftE^©±f£R5lJl©ft*<t>4>;6\ ±B£c Zntpfomfrb 
*7-ty hLtzfiLmchZ>h<r>k1-Z> e ±fcC5CBi 



4#$l2 003-130057 
4 

^a-LTt ft 3d Wrt-Cotfffi t ©gfiiffi£^/?)cT* 
I4\ X ^> © X * a. - Id # 9 o tf ® t ©gHtt£&|g ©^f k 

^^•3.-coJiJn^K±-C'#.5 <> r 
5^>McStL-Ct>, ±IEftEHJ©ft^Si:Sftb^ 

[0010] rcD^BJ©±ffir5^Btoiiffi(7?«j^ 

#© r 5^rtB i: * 5(Wiii©««4f Sr[£«-fs roic^rai 

[00 11] gKW'L>r5lftST'l±, ^"©filit±^C 
terror 5ttSl-Jt*SEL-CCl 5 ro^yu hfcm&LM 

S»i@'il^5^lc*5ft5r.5iSSffi©ftffi^©ft^g 

[0012] i-/j:t>*, % r.©*w©r5ttSl-*Jt^r, 

^r, ^^t, Xiaftffi^T-fe.S't'FBlftffi^i:, 
?H&Mnkzz>imiffik&'%<'toffi(D?'Jr>y 7 kX*B 
*U ^©«t5ldf^ftfflg|5©ft$^R. iocfctfotf 

Rc , ft&Wim<D$im¥'&* r , , Ait0ip<cri»&rt«ft 

ttii o * * ¥S © ^ - L^aa i T* © tt^ |r] J: 

o|4©$ft^(S]©J?$©^^x»r , o|J©±Rgi}£g^K 
.n, , <Pffl&ffiM<n&m¥'&£R. , ^-5>©ft^^35© 
^SSrRb . w5©©lii©fft*l6j©^-L^g^b«f>Kft 
DBa5©P5?i©cf*:^*T'©f|l)*[fi)^g|SrX rt , ~5©lft 
ii^cf R3ftffigB©R3ai©it'^4T*©S§ilSrR,- , |^ 



(4) 



2003-130057 



U«Sg*iRi<o^Sr*ix-eiib« , a_ kU ft* 

0, = 2.554x10-* + 0.1945 +>; -7*7+*?)/^ -2j 
- 1.712k 1 0" 3 ( JTj, ) + 3.624 x 1 0 J {X a IR>) 



3b 



2(R tfi>+ R„-0.Sw) } 




[0 0 13] 

[nw©nts©^ii] r i iDmrnmrnzm 1 

#4^12 2 ir*tcta^-r6„ 4*5, &*#]i*fj£-f5£B 20 

gT'fcoT, rt$|i:45$li5ti|#5 t, fl-$t£45fUI$S 

1 3 t coF^tc, 1 tffl-SES -art *> 3. rtUfflJ 
tf>$uif&5l4, P5«fc:otf6£*fU ^IIMOlumi 
314, oliiLi$nt^5. #w<*>H4, «ftgi4 

[0014] El 2 \zfc± Lt/Tti 5 -51 <04SsS 

2 14, <f*«l5 2 It, ^<W$:^2 1 £.<0 9\-m^X'foZ 
*H*BiSJ2 2£, r©^fflftffl^2 2*»P>w^*E»fl5 30 

$2 1 I4¥ffit LT4>5#, jK»-f Ut¥®T-*<rt>A 
V\ tfratt®g|5 2 2f4, I/,l»ti*8tfi?ftfW 

(4, ISfEO^fSlwav^ffltRia^^fci-fnT^ 1 ?, L 
fcdSot#BfS©tt*1'-C?0. SrSK'fc, ¥@e<7)R(c 
45„ ^-^^7x4(4, r^iroWlisiiftjttf© 40 
Brffl^flMfcat, ft$f-lR l wRSRwftffii: StiT^ 
5. HiiIi}5<7>off 614, C5i <r)i&m2\cttft-f2>r> 
ffffi7£WU r5ffiiS2£otfBff7£0)£ttii, flW 
ftffi^5 2 2fax*frfoiii> 4 9(d$tu^ 0 o(4*ffi7i4, #J 
xif, r 5 l <7)f|B]ft-|iiS|5 2 2 ic/E tfcft&wRUffi i 
Ztix^z. 

[0 0 15] CWflfjjStlCi-St, ^5SE2(75^r B 1ftffi 
$B2 2tf)ftSp(t»»fcO. £, *?) 1 (7)tfi-£.^8*»P>3}-7-t 
y hS-frfcfc*. ^ftlS'Sl^ 2W|S$flR. £g£ 
K&ttTtS. fF^*®lfP2 2n*$fgR. 50 



-t-ftl4\ -L^l^X^-LTk^ttffi^ 2F^T*o 
tfiB7i:©gHttiBSr^j«-e#5. ^F^ttffif|5 2 2 

<D*7-ty hfie < "f ixlf , r^lOX^raHI 

4l4IEJt0-!lro|i^lc*>5fc*, ft$%fR. £/h£<-f 
ni4\ oi4*B7 troF^-eS^LTft^^^tt^r £ 

[0016] 13 1 4 "Ctf Lfcft5fE0!lT*f4, C 5 

1 as*3f:*-Lfc*S-g-<D3L;y v^a- K«Digfp<£>fc#>, d 
5vffiffi 2 O^ffigB 1 0 k 1ih LfiPXgR 1 1 (Dmwttfex- 

Sr-t^W*®*^ 2T'Olfffi6 ttfttJ^r ilifc 

[ooi7] 4*5, rwHJ6^l4, Rffiw^ttSro* 

±fS'5ffl®2 to|4ffi7»«fi£l4, R 

[ooi8] n 3 14, Ritr 5tt$taffl Ltcmmm 

^*-T„ rt^iRiJ»DliS^5l4i^«IC|f 6 A, 6B^ 
T*I4, RltJF^r5l^^*5J:0 : /hffiW^5ffiffi2, 

W c ffflflffig|52 2 WtSHl^T, ^1-5o|fS7 A, 7 
B JC^fit-r 5 4 5 IC4 $ tit -So 

[001918414, hsoann^r^HSic 

5CI4. ASttiJ*glCol4*6C^WL, ^-ifi{RiJ(7)©Lii^i 1 



7 

± 5 MftfllOfliltfl 1 3 C ^F^^fflUO^l^gft 5 C IC 
ttSt*5»tS-^iootf6C«©^^>j»go2{c:, &l 

tfffi 7 C «t 5 left 3*1/0*3. 

[0 0 2 0] 0 5 II. 3Srt*IS:*i-5i»W^C:5*llS 

*t5D©«#fa**0>0-JBfc3grtltl 5;JS|IHEB&WK 

it s>*u ayiJKEfli $ ttrt^ij©^ 5 i © r. 5 SB 2 & 

*ffilc^fife^Hfct>roTfc5„ r 5 1 co^rtii 1 5 Icjg 

ftfcJBRfcSix-O**. Z5iS5B2£^i*i$|i 5©I5 
HrtB£ft5tfHJBi 5 a £©gm>te, ±fE«fraftffiBlS2 
2 (02) Xfrt>tiZ B C^ipM, ^i*g$t 1 5 £^1" 

2«tt5I £T\ ^rtl&l 5K*sit5c\5fgrtB 
£ft<5«iBl 5 a«5*ft«ESrfiSH-5©t^rai:J!c5. 
[0 0 2 1 ] 06 ti, #^^£&fflivfcli 

unaem-a. cwiMi^ci/.msii, rtit^ni 

5?iJlc^fc5^ffi*tt Six, :5 1 <nnvm&ttiiZ>%m 

1 ©iSibffi 3 IO& CfcftS^(D©i^ffiSr^iJI-* L, f> 
otfl2t, iMffiwif 6 *#0-&BfcJg$3;h/O*a. 

Id, C^llC^olil 2#|a]^£>#7jF f ±9 
IC, I^lW^llcMWm^iot^T, £**, 

^<4otM5 0 z<Dtztb, ^©^itrattS:T-i4 N r. 
blastoff 1 2T-36rt$ix5ri:(c*9, 

ittSlCfcl^T, r 5 1 tOp){Ii|<7)-5^S2, Sfcli^-f 
ft**—* (^J^tf^otfl 2ffiiJ) ©:^I2t, Hi 

2 2 (0 2, 111 9) ftX'tffrtlZ £ OiCLXhZ. 

[0 0 2 2] £~5T\ g|fjH'L^5$igTi±, ^(om 



(5) #§3 2003-130057 

8 

11. 7v?T^aTT-Klji$IIC^ ^77^>y h#fcV* 

9) , *Jit/oliB7<DRil^ fl f SrRjgLT^a. 
[0 0 2 3] 0 6tf>0iJ©.fc 9fttf>f?l 2&:fr-f SSEbllS 

"9 0 7 (A) Ott|i»t,B7 (B) ©i5l-0©*#* 

10 £ , ^Miflotitiiii 1 3 1 <Dmm£<<D&m& 

mti-Ztzft. LX^^lii^A<D\^^^m 

< „ ft *> rt inn © turn 5 #^tt{ij ©#Lii$B 1 3 id 

MLT#*[S]|c^:#<#tb1-5lii:\ :5lO^A^ 
P^©?vuHi*#<ft5 0 -5 1 (DfrftlAjjfa 

^<D=?;U haMI'H£ft£>0>tiU F*}$§ 5 ©W^fSl^^ffl 
t\ 7S?Tyu^I[©*asAffifSixfc*#tft5. Lfc# 

20 3 0%<DyiST;Vffi'a.&'k$iLtcm&b, 1 0%<DT* 

isT)Vfan*$M Ltzw&<oMr±z -5#m#f£ffl-r * z. 

li, tt£©#IKWft3te*ttro«fflrt-ca»o*£ftffii 

5 1 ittaMffiroS«Wi6 s w5**^»S«{c:ft5 J; p 
lc#M»^#$^il^Lfc 0 

[0 0 2 4] W305rta$*65cts C5lco*^:^/wh^ 

30 ib, c5l co^h^^^tii-r-SiScM^W^n^yA^ 
BBfSLfc. r©gff7'p^7^fl±, r^>l tHiiiffift 

fc„ ±fti£3£*#lift©ii9t?fcS. ®f^lC#g|5p R p|i 
WtfgS: (Pit, 28,10(1983)753-760. ) |C^5o ®Dl 

ilS £ r. 5 1 £ 3 ttlRlitsas 9 ttttffi 

fei (Trans. A SME, J. Trib, 113, 7 (1991)590. ) 
40 ££C£iJ:5o ®w5 1 trt«ffilJttii<t 5©tf otfBSH 
Oii^/ibO'tgiAlif^* "9 iA^,ld^T^ffl1- 
5„ ^#ftiJ<75©iiiH l 3ii@^i:L, foffim<n®.&m 5 

cof4?j |SJ £ 2 t x * = - 1 f-^ 

hW2^g^t3«tt>'ife£^WiiitT-*)-5o 

ro^fffii 9 fi £'ft 5. ftfrv^tt* g a«l;:*tjE t 

IN5p d p CO^j £ / > h t ft 5„ 

[0 0 2 5] l+®^mii^T©ii<9T-fc5„ ©:51W 
M *IrI £ WiS © 7i ft b tflc ^ * a - *> J: i>*^ 
50 h©*— y yhro^i^j;*), -^>i W23feii^{S:£ 



SCi*), rt*HB!l©ljiiSl5©3Mit^fe^S. £JLk© 
®^*^®^4X*CD^,-a-V^^, #JS£fClNewton-Raphs 



(6) mm 2 0 0 3 - 1 3 0 0 5 7 

10 

[0 0 2 6] 
[&3] 



8.06 xlO 4 



s 

/'AT" 



[0 0 2 7] fcfc'U Q, : ItoliSfcr^wSttlCj;* 
g&ltfK^ WW (N) % 5«.« : k#S©^7^^© 
IMf ft^fi^i^^ (mm) , 1 :X7^*jtG0 

ft£ (mm) , N : 

[0 0 2 8] ^5*ffi2 totfffi7^rogE«!^li 

Sffi2tt:ifcffit{£3£Lfc„ trt, r5«B2SrSRiBi: 



* iiffilc^ LT , olfffi 7 $ IIS < a»oflf fi t /h 

T?, WTIC^-f^; (2) &^L5£ (7) |4 X -.yuyg&fe 

#o^-^H, (2001) 10-13) . 

[0 0 2 9] 



[»4] 



^{2x 4.375x10^}^^, 



JTfl, 

2 A - 2/r u -5in0 f /P p ,., 
(l + *,')£, •-2A, 2 *, sin£?/ 



[0 0 3 0] Q, : £3SS£otfig£0>g?«i?!fS 
(N) , 6r : ^^^Etoliffiir^^M^W^a^T 
(mm) , r„ : ^SBffiSrSffiW^t I, 

fcm-g-o^s^g (mm) . e, -.nmommft. p 

(mm) , K, : ( 1 - k , *) ° 5 £#$ci-t3 

*i«5£±«pj«#, e i : d-k, 3 )" s zmm 

[0 0 3 1 ] :oyp/7A«rffl^T. gftS^^ttl 
^|Cjo(t5 J I SStSB 1 5 3 5\Z.fe)hbflZ>&<D&n 
l>*#-5§\ 2221 IB, 22212B, 22216B, 2224B, 24124B, 23024B, 2* 



40 



5C(2) 

5t(3) 
S(4) 

^(6) 
5£(7) 



★ 2324B ©WgroCNHtlKk l3itWtl { »-i-22216B©ttS 

U ±S*rtW«5ctTfi®W4)-*fi-Si:» ^ (8) t 
#5 (±lBCNlRKI*5J:tfC3 BtWtt, J i sS»ob 
l 5 2 ox-fefrhtiZUfr*) y *JTA'ftfflmo> 
wmK#) o 4fc, J: U« (8) 

*^/H»ft*©Ba«S:ia8l^-t-. 0 8 J: 9, 5t 
(8) -e+^l^^wf ^cf ^ hfti^ififift 5 1 i 

[0 0 3 2] 
5] 



0, - 2.554 x 10° + 0. 1 945[S, /R t ] - ! .712 x 10'' [x „ I «, ) + 3624 x 10" 3 ( X ^ I R>) St(8) 



[0 0 3 3] Ki. : £«0>**SSR*>i|£g % K, : *M§ 50 fAitW^B^ r. : rtttlWS Xh *>£ 



(7) 



11 

5. 

[0 0 3 4] t*3tSM7 tv1SMi\zisrt&i& 

^Mtt gtt^ffia <Dmt » otfs 7 *3 i t/+ n * ® 

***** - 5 g KH^r 5 ligoggB&^Hr ffi 

1 Wffi^|5 2<Z)^^ft®g|5 2 2 »R31fi£ 

f-(i, g&MSHaS'l'otfi 2W$?ffi7«otid>b«^aiT 
m^-f^\ Lfc#oT, Steffi Ro^g^fpjo*^: 



llSSra.., 5t (9) 

[0 0 3 5] 
[fc6] 



m ' ran 

[0 0 3 6] r ©Uli^lBl-Cfi, H 



5£(9) 



#12 0 0 3-130057 
12 



10 



20 



:co3 0 



^©Sfi*ffiR©tt^^|6j^|ra-, Hfc. of 
l£> tea»0#A©ffiilfc»Ri0¥gb£:#»5l£:ii 

Bioofttt^iPn *wA^R*iB{cSia*» 
14i A tfttt&iitt 5 CO 4>-L>H 15b ©££0™ 

latifti. r5SgS2w^wftffiaj2 2 ©teas 

- ttit (1 0) ixt (1 1) T**4 5„ ^J:9te* 5l 3 

[0 0 3 7] 
[§7] 



v /sin 0, 



*/ /sin 



^(11) 



[0 0 3 8] fcfc* U P^., : SttjSffillOttf 'i>i»P> 
(mm) , Pn,, " : £ 5f 
BiTWffiSt (mm) ,0b: -*><D?vUh# D 

[0 0 3 9] ir-5T\ ' 2 ©ff a W!9 2 2 t 

ANMMRalUt 5 ©Oliffi 7 ^HftSgMii, El 1 1 (0 

(1 2) 
[0 0 4 0] 
[f<8] 




-0.5w') 



S(12) 



[0 0 4 1] fcfc'U Ri«. : offcD^S^ (m 
m) s w : ■Oli(D¥kfZWi<D%g l (mm) x R,« : r. <5> 
^Wftffi^ORSficDtp^cT)^ ( mm ) „ 

[0 0 4 2] <potf 1 2©S»lOfi|JwXcos 0r £ 



40 



&b©3fflFEU:-C*>6£iE£1-5 0 $4112151 6©gH 
£SE*fflR©¥Sroft±ffib-. WM^ttit (13) # 

[0 0 4 3] 

Itfcg] 



(8) ftffl 2003-1 30057 

13 14 
3i B1 iU2 S(13 > 



3fc„„s 



f* rj 2(^*^-0.5.) ] *< I5) 



[0 0 4 4] a-, fci^b., \ZUTlZ7jk1-~.;uy& * [0 0 4 5] 
<tta^<t 191+^1-5. a-, tb- M(14) £ 10 [§10] 

s (15) ^fc-re f tR. ^*«?-r^o * 



*2 = a *»JK 



5£<20) 



^,=^(l.314xlO-'|Q f „„|/2^r • * (21) 

f o ,..=^(l.314xl0-|Q f „.|/2ft)" 3 *< 22 > 

[0 0 4 6] Q,„, ^-E.SStotfffitWgtt^ 5KR1».L>dSifii^roo|fffi7©j|W|l (^SOfl*fcttflf*iS 

(N) % K, : (l-k, 2 )" 5 ^©mti-5^ia^ tfffl) t^SggtlOSCT, fitl^W^&T- a frfrfeX' 

2«^«na». wsggt^d, t-rniiv a (h) ©funics; (2 

[0 0 4 7] ^-^Srtf^lltlftx.fca: (1 4) t5t 30 3) SrfflV\ixtf.fcl\, 

(1 5) ^•^S-r^ t fF^ttB§|5 2 2<£>[flj*¥g£ [0 04 9] 

R— % fotf 1 2©R«l^fr0,..n it5i, * (1 [fell] 

4) tS (15) *»S1-5«#f±, R. dSR-. £1 2a mnS 2d,-R ri e, ' . ^ (23 ) 

ff^^^f^^WgWL^^ISSTH, 5t (1 [0 0 5 0] etTf-22212B©W-*WSr*i". «$-+ffil± 

4) <fc5t (15) Sr»a-ran«t**i:1 , RI*BW2 2 l^i*60mra, *M£<f> HO mm, *l28mmT*£>5„ 5* 

<75^S<k^5o (1) ±9rttt«7c*ft\1-3i, l^i^h^i 

[0048] ^ r5litotfl2^ff)i«jgR© 0, fifc0)«fc5K:fc5. 

0. =2.554 XIO"' +0.1945X4.948 Xio"' -1.712 X 10" 3 XO. 8781 
+ 3.624 X 0.4735 
= 3.729 XIO"' 

5t (14) tit (15) liJWTfiSo a m „ s 0.65 -1.865 xlO-V,, . 

[0 0 5 1] ° 

[*i 2] 



\*- i + (K+-">){™~.+K+) 



2(^+^-05tv) 



3< 
= 0.930 

[0 0 5 2] lit*, R.» =40. 25 mm, w =1.3 

50 mm, R*, =3. 19T**>6o ^/u-^tf^lC J; 9 , a ~, 



140.463 miru <Pffl&ffi&<r>&m¥%kltlOO. 513 mmU 

T, otf®7©RH£te6.273deg£l±<k&3„ 
[0 0 5 3] /«t*3 s -h!2<022212B|C:fc^-C\ MH&MM<D 

m mfcizmzn^tc Ltc^mmm<D^^§:x 

14. $>m&WU<D&m¥&Zl2mm^ Ofin£t;fc £6. 8d 
250mm, oliflft^ £6. 8degi: Lfc„ it$S:#J 

l-»4?SJ^5£»rLTL* ?„ rftibffir5«)glc*|-L 
T, y i>7VHt*8820 N, rt$llHlfe, ^ — t'V^p^T 
T-T ^->Ty^a^^^TlAS: £lfciR Lfc t r 

[0 0 5 4] 

[0ffi©ffi*^mpj] 

[01] wW»Wro-H«j(?|Bti»a»4i 51*^(75^ 
fr®0-?fc-5„ *30 



#§8 2003-130057 
16 

* [02] K«S©a^tt*»riiiH-cfe4 0 

[0 3] r©»^©fl!i«)||JfiJB«g^^5Rltr5©laJ 

[0 4] i©5SM©$e>^flfe©HJ6^|g|cA^5^9^ 

© 3 ftW&r 5«ig(D»rffi0T'fe5„ 
[0 5] i©|8Mo$5)Jj:ftiro|lifijg|it*^43grt|fc 

[0 6] r©3SIB<0*blcflb©*ifiJgttl£i»3&»5**ta: 
r5£ffli^fc Sailer 5*ilS»^»rM0Tfe-5. 
[0 7] |5l$ASlc4o(t5r5ro^h©|ftB^0T-fc-5 o 
[0 8] w5*^^hft*jc*itt4»«[tH)[|tlc^-f 

[09] Htt$©gSBifctttfBiig-e*>3. 

[010] l^l4§©^-)feI5iB^0X'fo5o 

[011] l^fftSwr^W^FpaftffitB^rt^rooii'ffi© 

[012] ^5(fc«aj©g|J^Blfffi0Tfc5o 

[0i3] ttL<Dftmmo)nftmmmxhz„ 

[014] $P>ICfl6©^J|fcfl»|©g|5^»fS0T'S?5„ 
[ff-S§-<Dfft0J1] 

3---r5^ibffi 

5 

8 •C^f^Wl 

1 3-*Mt 

2 2-r^Ba©4'FflftffilF|5 




(11) 



2003-130057 




F^-A(#i%) 3J101 AA13 AA16 AA24 AA25 AA42 
AA43 AA52 AA54 AA62 BA05 
BA57 FA02 FA33 



